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ABSTRACT 



A method for operating a wireless telecommunications sys- 
tem that is capable of providing both public wireless service 
and virtual private network service on existing IS-95 CDMA 
facilities without changes to the air interface, the hardware 
design or the protocols for interacting with home location 
registers. The method includes broadcasting an SID/NID 
signal to a wireless terminal, wherein the SID/NID signal is 
associated with a set of user zones; receiving from the 
wireless terminal: (1) a indicium of the wireless terminal's 
identity, and (2) a request to register the wireless terminal 
based on the SID/NID signal; transmitting the indicium of 
the wireless terminal's identity to a home location register; 
receiving from the home location register a prioritized list of 
user zones based on the indicium of the wireless terminal's 
identity; transmitting to the home location register a pseudo 
directory number that is based on a first user zone, which 
first user zone is the user zone that has the highest priority 
in the prioritized list of user zones and that is also a member 
of the set of user zones; and receiving from the home 
location register a feature set based on the pseudo directory 
number. 

12 Claims, 4 Drawing Sheets 
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METHOD FOR ASSIGNING FEATURE SETS 
ON VIRTUAL PRIVATE 
TELECOMMUNICATIONS NETWORKS 

FIELD OF THE INVENTION 

The present invention relates to telecommunications in 
general, and, more particularly, to a method for implement- 
ing virtual private wireless networks. 

BACKGROUND OF THE INVENTION 

As public wireless telecommunications service based on 
CDMA becomes available, wireless service providers are 
increasingly interested in offering private wireless network 
service to select customers. To do this, the wireless service 
providers have two apparent options: (1) install a separate 
wireless network to service each private network, or (2) 
change the existing air interface standards to support both 
public and private networks and make the concomitant 
hardware modifications to support the changes in the air 
interface. Both options are considered undesirable because 
of the huge expense associated with implementing either 
option. 

Furthermore, the establishment of virtual private net- 
works requires the capability to query various home location 
registers for information regarding what feature sets should 
be afforded to the users of those private networks. 
Unfortunately, neither the home location registers nor the 
protocols used for querying them are designed to provide 
that capability, and the cost of retrofitting them for that 
purpose is generally considered prohibitive. 

SUMMARY OF THE INVENTION 

Embodiments of the present invention are capable of 
providing multiple virtual wireless networks (e.g., a public 
network and/or one or more private networks) on a single 
wireless infrastructure without many of the costs and restric- 
tions associated with methods in the prior art. For example, 
embodiments of the present invention are capable of opera- 
tion on existing IS-95 CDMA facilities without changing the 
air interface, existing hardware designs, the design of the 
home location registers or the protocols for querying them. 

These results are obtained in an illustrative embodiment 
of the present invention that comprises the steps of broad- 
casting an SID/NID signal to a wireless terminal, wherein 
the SID/NID signal is associated with a set of user zones; 
receiving from the wireless terminal: (1) a indicium of the 
wireless terminal's identity, and (2) a request to register the 
wireless terminal based on the SID/NID signal; transmitting 
the indicium of the wireless terminal's identity to a home 
location register; receiving from the home location register 
a prioritized list of user zones based on the indicium of the 
wireless terminal's identity; transmitting to the home loca- 
tion register a pseudo directory number that is based on a 
first user zone, which first user zone is the user zone that has 
the highest priority in the prioritized list of user zones and 
that is also a member of the set of user zones; and receiving 
from the home location register a feature set based on the 
pseudo directory number. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention may be 
obtained from consideration of the following description in 
conjunction with the drawings, in which: 

FIG. 1 depicts a map of an illustrative metropolitan area: 
FIG. 2 illustrates how the sheets containing FIG. 3 and 
FIG. 4 are interrelated. 
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FIG. 3 depicts a portion of a flowchart in accordance with 
an illustrative embodiment of the present invention, which is 
continued in FIG. 4. 

5 FIG. 4 depicts a portion of a flowchart in accordance with 
an illustrative embodiment of the present invention, which 
was begun in FIG. 3. 

DETAILED DESCRIPTION 

10 

FIG. 1 depicts a map of metropolitan area 101, which is 
serviced by a wireless telecommunications system in accor- 
dance with an illustrative embodiment of the present inven- 
tion. Within area 101 is region 103, which depicts the area 

is protected by the Any town Police Department and serviced 
by the Anytown Police Department's private wireless net- 
work. Also within area 101 are campus 105 and building 
107, which arc owned by the XYZ Company and serviced 
by the XYZ Company private wireless network. Region 103 

20 also comprises residence 109, which is serviced by its own 
private wireless network. 

In accordance with the illustrative embodiment of the 
present invention, all of the private wireless networks within 
25 area 101 arc virtual and depend on the shared use of the 
wireless telecommunications system's facilities. Also in 
accordance with the illustrative embodiment, the wireless 
telecommunication system advantageously also offers pub- 
lic wireless service within metropolitan area 101, 

30 The heart of the wireless telecommunication system that 
services area 101 is wireless switching center 121. A plu- 
rality of wireless base stations, (e.g., base stations 131, 132, 
133, 135, 137 and 139) are geographically dispersed 
throughout area 101 and connected to \ wireless switching 

35 center 121. 

In accordance with the illustrative embodiment of the 
present invention, each CDMA radio associated with each 
base station in area 101 advantageously broadcasts a System 
4Q Identification signal and a Network Identification signal on 
the Overhead Paging Channel. For the purposes of this 
specification, the combination of a System Identification 
signal and a Network Identification signal will be called a 
"SID/NID signal." 

45 In accordance with the IS-95 and ANSI J_STD_008 
CDMA air interface standards, the System Identification 
signal identifies a wireless service provider. For the purposes 
of this illustration, the System Identification is 34. Although 
the IS-95 air interface standard provides for a Network 

50 Identification signal to be broadcast too, the standard does 
not strictly restrict how the signal is to be used or interpreted. 

In accordance with the illustrative embodiment of the 
present invention, the combination of the System Identifi- 

55 cation signal and the Network Identification signal (i.e., the 
SID/NID signal) are used to partition, geographically and/or 
logically, a portion of the wireless telecommunications sys- 
tem into multiple virtual wireless networks (e.g., a public 
network and/or one or more private networks). Therefore, 

go the combination of the System Identification and the Net- 
work Identification (i.e., the ^SID/NID signal) are needed to 
uniquely* identify a given service area. For the purposes of 
the illustrative embodiment, the Network Identification for 
the public network is zero (0). 

65 As shown in Table 1, the public wireless telecommuni- 
cations network and each virtual private network are 
assigned a unique SID/NID signal. 
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TABLE 1 


Neiwork 


SID/NTD Signal 


Public Network 


34yo 


Anytown Police Department Private Network 


34/19 


XYZ Company Private Network 


34/22 


Residence Private Network 


34/29 



XYZ Company's User Zones 



As shown in FIG. 1, the wireless service provider and 
each entity sponsoring a private network must decide where, 
geographically, each private network's service will be avail- 
able. According to the illustrative embodiment, the Anytown 
Police Department has decided that its private network 
should be available to its members when they are within 
region 103. The XYZ Company has decided that its private 
network should be available to its employees and customers 
when they are within campus 105 or building 107. It is 
important to note that the service area of a virtual network 
can be adjacent, overlaid or not adjacent to that of another 
network. The homeowner of residence 109 has decided that 
his private network should be available to the members of 
his family only when they are within their residence. 

It is preferred that each geographic region serviced by the 
public network or a private network has one or more CDMA 
radios in that region that broadcast the SID/NID signal for 
that network and that provide service for that network. For 
example, base station 131 within metropolitan area 101 
preferably has at least one CDMA radio that broadcasts the 
SID/NID signal 34/0 on the Overhead Paging Channel. 
Furthermore, base station 133 within region 103 preferably 
has at least one CDMA radio that broadcasts the SID/NID 
signal 34/19 on the Overhead Paging Channel and may also 
have one or more CDMA radios that broadcast the SID/NID 
signal 34/0 on the Overhead Paging Channel. And still 
furthermore, base station 135 preferably has at least one 
CDMA radio that broadcasts the SID/NID signal 34/22 and 
may also have one or more CDMA radios that broadcast the 
SID/NID signal 34/0 and/or the SID/NID signal 34/19. It 
will be clear to those skilled in the art how to assign radios 
throughout a geographic region so that multiple virtual 
networks can be implemented according to embodiments of 
the present invention. 

Also in accordance with the illustrative embodiment, each 
virtual private network is partitioned into a plurality of "user 
zones" or "user groups," each of which has an associated set 
of telecommunications features and restrictions. Each spon- 
sor of a private network must identify what user zones the 
private network will support, which wireless terminals will 
be allowed access to the private network and what user zone 
each wireless terminal will be afforded. 

For the purposes of the illustrative embodiment, the 
wireless telecommunications system offers 9 user zones, 
numbered one (1) through nine (9). It will be clear to those 
skilled in the art how to implement and use user zones and 
how to implement and use the features and restrictions 
associated with those user zones. 

Each sponsor of a private network must decide which of 
the offered user zones their private network will support, 
which wireless terminals will be allowed to use their private 
network and which user zones each wireless terminal will be 
afforded. Table 2 indicates which user zones XYZ Compa- 
ny's private network will support. 



TABLE 2 



10 



15 



20 



25 



30 



35 



40 



50 



55 



60 



65 



1 
4 



Table 3 indicates which user zones Anytown Police Depart- 
ment's private network will support. 



TABLE 3 



Anytown Police Department's User Zones 



2 
3 
4 



Table 4 indicates which user zones Residence's private 
network will support. 

TABLE 4 

Residence's User Zones 

1 
6 

Because access to private networks should be restricted, 
each wireless terminal contains a prioritized list of the 
networks that it can access. For example, a user "Alice" has 
a wireless terminal that contains an indicium of the wireless 
terminal's identity. That indicium is advantageously the 
Mobile Identification Number or "MIN." Alternatively, the 
indicium could be the electronic serial number or "ESN" of 
the wireless terminal. The MIN of Alice's wireless terminal 
is 708-604-7555. Furthermore, Alice has been granted 
access to the Anytown Police Department's private network 
and residence's private network. As shown in Table 5, her 
wireless terminal contains a prioritized list of the networks 
to which her wireless terminal has been granted access. 

TABLE 5 





Network 


SID/NID Signal 




Residence 


34/29 




Anytown Police Department 


34/19 


45 


Public Network 


34/0 



A home location register in the wireless telecommunica- 
tions system advantageously contains a table that maps a 
wireless terminal's MIN (or alternatively a directory number 
associated with) to a prioritized list of the user zones that are 
available to that wireless terminal. Table 6 depicts a portion 
of such a table in accordance with the illustrative embodi- 
ment. 



TABLE 6 



MIN (or DN) 


Wireless 
Terminal Owner 


Prioritized User Zone 
(Highest Priority First) 


708-112-2345 


Ken 


■ * • 

1 


708-115-2773 


Chung 


5,4 


708-604-7555 

• « • 


Alice 

■ « ♦ 


7, 4,1 

» i ■ 


The home location register also preferably contains a 
table thai maps a wireless terminal's directory number or 



MIN to the set of features and restrictions that that wireless 
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terminal is provided. Table 7 depicts a portion of such a 
table. 

TABLE 7 



MIN (or DN) Privileges 



Restrictions 



564-675-3221 



708-604-7555 



000-345-6678 



000-345-6679 



None 



No international calls 



No international calls; 
no evening calls 
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132, 133, 135, 137 and 139 broadcast the SID/NID signal 
34/0 throughout area 101 to indicate the availability of 
public wireless service throughout area 101. One or more 
CDMA radios at base stations 133, 135 and 139 broadcast 
the SID/NID signal 34/19 throughout region to indicate the 
availability of service on the Any town Police Department's 
private network. One or more CDMA radios at base stations 
135 and 137 broadcast the SID/NID signal 34/22 throughout 
campus 105 and building 107 to indicate the availability of 
service on the XYZ Company's private network. And one or 
more CDMA radios at base station 139 broadcast the SID/ 
NID signal 34/29 to indicate the availability of service on the 
residence's private network. 

Because Alice is within campus 105, her wireless terminal 
receives, via the Overhead Paging Channel, three SID/NID 
signals: 34/0, 34/19 and 34/22. According to Table 5, Alice's 
wireless terminal's first preference is to access Residence's 
~—™— ™— ■ — — — private network (i.e., SID/NID signal 34/29). But since her 

And because each user afforded access to a private terminal does not receive that SID/NID signal, it must check 
network on a given user zone should be afforded the same tne availability of her second choice, which is Anytown 
privileges and restrictions, regardless of what privileges and 2 ° Police Department's private network (i.e., SID/NID signal 
restrictions they would be afforded on the public network, a 34/19). Because her wireless terminal does receive SID/NID 
new table in accordance with the illustrative embodiment is signal 34/19, her wireless terminal choses it, as shown at 
advantagously created in the wireless telecommunication ste P 305. 

system. As shown in Table 8, this table maps User Zones to Alice's wireless terminal then transmits (1) a indicium of 
a "pseudo" directory number which is a directory number 25 said wireless terminal's identity, preferably its MIN, and (2) 



Flat-rate billing; 4 digit dialing; 
caller ID; call forwarding; 
call waiting; three-way calling 
Rat- rate billing; 4 digit dialing; 
caller ID; call forwarding; 
call waiting 

Rat-rate billing; 4 digit dialing; 
caller ID 

Rat-rate billing; 4 digit dialing; No long distance calls 
caller ID 



15 



that can never naturally occur according to the dialing plan. 
An entry is then made in Table 7 which uses the pseudo 
directory number as the index to the home location register 
which contains the information on what privileges and 
restrictions the user should be afforded. 30 

The use of the pseudo directory number and Table 8 
thereby enables the wireless telecommunication system to 
effectively query the home location register for the desired 
feature set information without requiring any changes to the 
design of the home location register or the protocols used for 35 
querying it. 



TABLE 8 


User Zone 


Pseudo Directory Number 


40 


4 


000-345-6678 




5 


000-345-6679 




6 


000-345-6680 




■ ■ ■ 


t ■ B 


45 



a request to establish a communications channel based on 
SID/NID signal 34/19. 

At step 309, the wireless telecommunications system 
receives the indicium of the wireless terminal's identity 
(MIN«708-604-7555) and the request to establish the com- 
munications channel based on SID/NID signal 34/19. 

At step 311, the wireless telecommunications system 
transmits the indicium of the wireless terminal's identity 
(MIN=708-604-7555) to that terminal's home location reg- 
ister. In response, the system receives from the home loca- 
tion register a prioritized list of user zones. From Table 6 
above, we can see that the prioritized list for Alice's wireless 
terminal is "7, 4, 1." 

At step 315, the wireless telecommunications system 
determines (from Table 3) that the Anytown Police Depart- 
ment's private network supports user zones 2, 3 and 4. At 
step 317, the system determines which of the supported user 
zones has the highest priority on Alice's prioritized list. The 
highest priority user zone on Alice's prioritized list is 7. But 



Department private network, it is not used. The next highest 
FIGS. 3 and 4 depict a flowchart in accordance with the priority user zone on Alice's prioritized list is 4, which is 
illustrative embodiment of the present invention. For peda- supported by the Anytown Police Department network. 



gogical purposes, the illustrative embodiment of the present 



Next, in accordance with step 319 and Table 8, a pseudo 



invention will be described in terms of how it operates to 50 directory number is determined. Because it has been deter- 
provide service to the user "Alice" when she is within mined that the user zone for this communication channel is 



campus 105. 



User Zone 4, Table 8 provides the pseudo directory number 



It can be observed from the above tables that Alice has 000-345-6678. In accordance with step 321, the pseudo 
been granted User Zone 4 access to Anytown Police Depart- directory number 000-345-6678 is advantageously used as 
ment's network and User Zone 1 access to Residence's 55 an index into Table 7 (which is in the home location register) 



private network. As shown in Table 5, Alice's wireless 
terminal, which has the MIN 708-604-7555, has been pro- 
grammed to attempt access to, in order of priority: Resi- 
dence's private network, Anytown Police Department's pri- 
vate network, and then the public network. Alice has not 
been granted access to the XYZ Company's private net- 
work. 

As shown in FIG. 3 at step 301, the wireless telecommu- 
nication system broadcasts an SID/NID signal associated 
with each virtual network into those areas serviced by that 
virtual network on the Overhead Paging Channel. 
Specifically, one or more CDMA radios at base stations 131, 



to determine the feature set that the communication channel 
with Alice's wireless terminal will be afforded. From Table 
7, it can be seen that the call should be afforded flat -rate 
billing, 4 digit dialing and caller ID, but that there should be 

60 no international or evening calls. 

In accordance with step 323, the wireless telecommuni- 
cations system registers the wireless terminal based on the 
selected user zone, User Zone 4 and with the determined 
feature set, in well known fashion. 

65 In accordance with steps 325 and 327, a communication 
channel is subsequently established based on the selected 
user zone, User Zone 4, and the above feature set. 
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It is lo be understood that the above-described embodi- 
ment is merely an illustrative principle of the invention, and 
that may variations may be devised by those skilled in the art 
without departing from the scope of this invention. It is, 
therefore, intended that such variations be included within 5 
the scope of the claims. 

The invention claimed is: 

1. A method comprising the steps of: 

broadcasting an SID/NTD signal to a wireless terminal, 
wherein said SID/NID signal is associated with a set of 10 
user zones; 

receiving from said wireless terminal: (1) a indicium of 
said wireless terminal's identity, and (2) a request to 
register said wireless terminal based on said SID/NID 
signal; 

transmitting said indicium of said wireless terminal's 
identity to a home location register; 

receiving from said home location register a prioritized 
list of user zones based on said indicium of said 
wireless terminal's identity; 

transmitting to said home location register a pseudo 
directory number that is based on a first user zone, 
which first user zone is the user zone that has the 



15 



20 



broadcasting a second SID/NID signal to said wireless 
terminal, wherein said second SID/NID signal is asso- 
ciated with a second set of user zones; 

receiving from said wireless terminal: (1) a indicium of 
said wireless terminal's identity, and (2) a request to 
register said wireless terminal based on a selected one 
of said first SID/NID signal and said second SID/NID 
signal; 

transmitting said indicium of said wireless terminal's 
identity to a home location register; 

receiving from said home location register a prioritized 
list of user zones based on said indicium of said 
wireless terminal's identity; 

transmitting to said home location register a pseudo 
directory number that is based on a first user zone, 
which first user zone is the user zone that has the 
highest priority in said prioritized list of user zones and 
that is also a member of said set of user zones; and 

receiving from said home location register a feature set 
based on said pseudo directory number. 

7. The method of claim 6 further comprising the step of 
registering said wireless terminal based on said first user 
zone and said feature set. 



8. The method of claim 6 further comprising the step of 
highest priority in said prioritized list of user zones and 25 establisoing a first communications channel with said wire- 
that is also a member of said set of user zones; and j ess terrmna i 

receiving from said home location register a feature set 9. xh e method of claim 8 further comprising the step of 

based on said pseudo directory number. handing-off said wireless terminal to a second communica- 

2. The method of claim 1 further comprising the step of t i ons channel based on a second user zone, which second 

registering said wireless terminal based on said first user 30 usef ZQne is a user thal faas the highest priority in said 

prioritized list of user zones and that is also a member of said 



zone and said feature set 

3. The method of claim 1 further comprising the step of 
establishing a communication channel with said wireless 
terminal. 

4. The method of claim 3 wherein said communications 
channel is based on CDMA. 

5. The method of claim 1 wherein said indicium of said 
wireless terminal's identity is a mobile identification num- 
ber. 

6. A method comprising the steps of: 

broadcasting a first SID/NID signal to a wireless terminal, 
wherein said first SID/NID signal is associated with a 
first set of user zones; 



35 



40 



second set of user zones. 

10. The method of claim 9 wherein said first communi- 
cations channel and said second communications channel 
are based on CDMA. 

11. The method of claim 9 wherein said first user zone is 
associated with a first geographic region and said second 
user zone is associated with a second geographic region. 

12. The method of claim 9 further comprising the step of 
handing-off said wireless terminal to a second communica- 
tions channel based on said first user user zone. 
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